Abstract: This paper first reviews the theoretical basis or rationale underlying the environmental management of businesses in response to pressure from stakeholders, and more specifically the actions undertaken by government in environmental matters. It thereafter takes a quantitative look at the packaging sector with the aim of giving an idea of its size and the consequences that can arise from the use, recovery and treatment of the waste it generates. Once the regulatory framework introduced for packaging and packaging waste by new legislation has been analysed, consideration is given to the range of actions that the various agents involved have put in train with a view to adjusting their behaviour to the legal requirements. The paper ends with an overview of the economic and organisational logic ensuing, in the shape of forms of contract able to bring about an adequate level of collaboration, and by an analysis of various indicators of the quantitative efficiency of the systems set up to comply with the objectives laid down by the law.
Introduction
A desire to render economic growth compatible with ecological balance so as to achieve sustainable growth [1] in the economy lies at the base of the recent regulation of the packaging and packaging waste sectors. Approval of Directive 94/62/CE of the European Parliament and Council, together with the incorporation of this Community Directive into Spanish legislation with the passing of Law 11/1997, have brought in legal modifications of considerable impact, involving changes in the behaviours of the various agents who have a hand in the cycle of production and later treatment of the packaging used (reuse and recovery [2] ).
The need to find a specific response to the new legal requirements has driven the agents affected to develop and install the logistical systems envisaged by the law for efficient management of the waste products from packaging used. In this way, an impulse has been given to the emergence of inter-sector associations among businesses and collaboration agreements with the various public authorities or layers of government, so that a dense network of relationships has grown up, the functions, activities and results of the introduction of which will be described and analysed in the course of this paper.
company does not expect to be considered environmentalist unless it is moving not only beyond the law but ahead of its industry and many of its consumers'.
The reasons touched on in the literature that are encouraging companies to introduce changes in the kind of relationship they have with the environment are of various sorts [6] [7] [8] . Pressure from groups outside the company is one that is particularly prominent. There is an ever-increasing demand from a range of sources for statements about the environmental actions undertaken by enterprises, and such a spreading of information through the various media available to firms will become more general in the immediate future [9] . This is accompanied by more active reactions to possibly irresponsible operations [10] . It is this pressure from groups with which businesses have connections that is frequently the justification for companies' actions. This is because in the absence of an external motivation, assuming nobody within the firm feels any need or interest in dealing with a matter, there would not seem to be any justification for change. Consideration of the role played by all those having some interest in an enterprise has taken the shape of the theory of stakeholders.
The process of identifying all the relevant stakeholders can yield different results in accordance with the topic being handled. Moreover, different firms may pick out different groups of stakeholders. The starting point must thus be that it is difficult to define the stakeholders in a company in a general way, especially since firms' fields of operations can vary very greatly.
If a stakeholder is taken to be 'any group or individual who can affect or is affected by the achievement of the firm's objectives' [11, p.25] , then the definition is not realistic, as there are virtually no limits preventing anyone from being among the stakeholders. It is also unmanageable, because companies could not deal with all the information needed so as to take decisions relating to their stakeholders [12] . Each individual or group could affect or be affected by very different questions and to varying degrees of intensity. Hence, it seems appropriate to ring-fence the area of analysis to that of a given issue, and then to decide what specific interest or stake any potential stakeholder has in it.
Although for any given point under consideration there may well be an individual or group of stakeholders who are particularly involved, many topics cannot be assigned exclusively to a single group. In the specific case of the environment, it is possible to find authors choosing a wide-ranging view of stakeholders, for instance Polonsky [13] , Rodríguez and Ricart [14, 15] and Rivera and Molero [16] , or taking a more limited scope, as did Henriques and Sadorsky [17] . None of these saw it as a matter exclusively for one sort of stakeholder, as Clarkson had done [18] when he allotted it to those he termed 'public stakeholders'.
With a view to measuring the relative importance of each stakeholder of an enterprise, Mitchell et al. [19] carried out an identification process for stakeholders grounded in four variables: power, legitimacy, urgency and relevance. Fernández Gago [20] adapted these factors to the topic of the environment, stating that they cannot be evaluated in general terms, but have to be assessed as a function of particular points being considered. In this way four specific concepts emerged:
• environmental power covers the capacity and ability stakeholders have to ensure that a company adopts decisions in conformity with their environmental interests through the use of financial 'sticks and carrots', by direct application of force, through legal proceedings, or by affecting the company's public image
• environmental legitimacy represents the extent to which environmental demands from stakeholders can succeed in being seen as appropriate by the company's management team
• environmental urgency is determined by the weight assigned by stakeholders to their own environmental demands and the speed with which they press for them to be considered
• environmental relevance refers to the attention, time and priority conceded by the management to the demands concerned. Table 1 shows the average values for each environmental factor's rating in respect of interest groups for Spanish manufacturing businesses, in accordance with the empirical work set out in Fernández Gago [20, 21] . It will be noted that no individual stakeholder was unanimously ranked with the maximum score of five or totally ignored by receiving the score of one. However, it is possible to detect some differences from one agent to another. On the average, the authorities, the government, is the stakeholder which by a long way those surveyed saw as having the greatest power to impose on businesses any environmental actions, as holding the greatest legitimacy to do so; their environmental requirements need most urgent attention, and they are the stakeholders with the strongest claim to be taken notice of and to receive priority than any other. In the light of the special status held by different levels of government among stakeholders in a company when it comes to environmental matters relating to its business, it is appropriate to justify any need for them to intervene and to be aware of the tools they have at their disposal for intervening.
Businesses will not carry out all the activities that might interest society for the benefit of the environment, since they do not receive sufficient compensation from those benefiting. Likewise, they will tend to over consume and misuse natural resources because they do not have to pay all of those legitimately owning them. This leads to the concept of externality [22, 23] . In such circumstances, only a part of the harm done or benefit accruing from a private action is reflected in the costs to be borne or the recompense received, which usually causes actions to go beyond the limits of, or not fully live up to, what is the best for society [24] .
In some instances, the solution getting closest to the optimum for society may be attained through the free workings of the market and private negotiations between the parties concerned. However, it is often necessary for the government to play a more active part and for it to use the most efficient tools it has available, such as legislation and environmental taxes, to correct appropriately those externalities that the market is unable to manage, and so to reach the optimum for society as it emerges from a cost-benefit analysis.
Any environmental policy adopted by the authorities will in the first place imply the setting up of clear objectives indicating the level of protection of the environment they are aiming to achieve. These objectives will be embodied in indicators, which may be of two types. One type is primary indicators, which lay down key characteristics of the environment that it is intended to keep unchanged. The other is secondary indicators, which reflect which economic activities cause changes in the primary indicators. Once the goals set for secondary indicators are established and attained, achievement of the values imposed for primary indicators should be guaranteed [25] .
After primary and secondary indicators have been fixed, environmental policy must determine which are the tools to be used to reach the targets, by modifying or limiting economic activity in some way. The tools available for environmental policy are varied, but can be split into two major categories: direct regulation and economic or financial instruments, besides which there are other specialised forms of intervention.
Direct regulation is probably the most frequently used instrument for protecting the environment. Its function is to delimit the behaviours of individuals or institutions subject to the norms put in place. This regulation may be done either through specifying technological standards which must be adopted or through the establishment of operational norms which set a concrete objective for environmental quality but leave some freedom of choice as to the means and technologies to be used in moving towards this objective. Although this latter approach gives greater flexibility, any incentive to find and use 'greener' technologies disappears as soon as the norms have been reached.
In comparison with direct regulation, economic or financial instruments concede to agents a greater degree of freedom in order to adapt to a new situation, since they each carry out their own individualised analysis of the benefits or costs that their behaviours will bring, and opt for the solution which is most financially efficient for them. Obviously, the aim of such instruments is for this individual conduct to lead to the socially desired result.
Classifications that may be made within the category of economic tools for environmental policy vary. It is possible to pick out the following main categories [26] [27] [28] : refundable deposits, taxes, subsidies and transferable emission permits.
Besides direct regulation and economic instruments, it is possible to add two further types of intervention available in the framework of any given governmental policy: direct public investment and voluntary mechanisms. The first consists of commitment of public funds to investments favouring the protection and improvement of the environment. As for voluntary mechanisms, it may be noted that on occasion, fundamentally through campaigns designed to inform and raise awareness, it is possible to modify firms' and individuals' behaviour in the interest of ecology, without either having to resort to the force of the law or to financial incentives.
As will be commented upon later, direct regulation and refundable deposits are the tools used most frequently by government when faced with the ecological problem posed by the constant increase in packaging waste.
Quantitative approach to the packaging and packaging waste sector
The great size of the Spanish non-reusable packaging sector and the waste it generates is made plain by the data on consumption of such items, which at the end of the 20th century (1998) in Spain exceeded 100,000 million items, equivalent to 5.7 million tonnes.
There are six main materials currently on the market for producing packaging: steel, aluminium, wood, paper or cardboard, plastics and glass. There are thus that same number of technological alternatives competing with each other to satisfy the needs of the various packaging industries. Each packing material competes with the others as a function of its capacity to create value for the customer and in terms of its relative costs. The various materials and the share of each measured in terms of weight are shown in Table 2 . As will be noted, three materials dominate the market and must attract the greatest attention on the environmental and ecological level. These materials are paper or card, followed by glass and plastics, with a joint total market share reaching 90.3%. Source: ECOEMBES and ECOVIDRIO Of the total of 5.7 million tonnes of packaging sold, 60% correspond to household or domestic packaging and the rest to commercial or industrial uses. The split and relative weighting in tonnes of domestic packaging shown in Table 2 once again demonstrate, from a different analytic perspective, that the three materials in question (paper and cardboard, glass, plastics) maintain a predominant place in the market with a combined share of 90.5%. This confirms the importance of these materials in respect of their ecological impact. If an analysis is based on totals of items, then as a result of the varying weights units of packaging can have, the ranking of materials changes, so that plastics take the first place, followed by paper and cardboard and then by steel (Table 3) . A comparison with the data presented in terms of tonnes of packaging brings out the capacity plastics have to be used as containers whose weight, and thus whose consumption of resources, is much less than that of glass. Moreover, of the 101,842 million units of packaging a large percentage (88%) relates to the household packaging market, in which similar weightings by packaging material to those in the market as a whole apply. The quantitative approach outlined, whether by total weight or by units, shows how important this sector is in respect of waste generation and justifies intervention by the authorities to minimise the impact caused.
Regulatory framework for packaging and packaging wastes
Despite the tendency to deregulate economic activities and to trust to the market's capacity to assign resources efficiently, there is no doubt that the impact on the environment of business activities constitutes, and will continue to constitute in the new millennium, an area subject to heavy regulation. As Common notes [29] , the first function of the environment is to provide natural resources for productive processes, the second consists of absorbing the waste and residues generated by economic activity, even if this must remain within the limits of its capacity to assimilate them, and finally the natural environment offers services such as enjoyment of nature and, what is most important, it constitutes the basis for life ( Figure 1 ).
Figure 1 Environment and economy
Source: Adapted from Common [29] Packaging has numerous advantages but in both its manufacture and its later use, through becoming waste material, it provokes environmental problems. Packaging affects the environment as it goes through each and every one of the stages that make up its lifecycle, generating negative externalities, such as damage to the surroundings, occupation of physical space, using up the limited capability of nature to absorb waste harmlessly and reduction of its capacity to generate resources and for renewal. These put at risk all three of the functions of the natural environment, although hitherto the greatest emphasis has been laid on the limited capacity for storing waste and residues.
As has been pointed out above, the presence of these externalities justifies regulation of activities generating them. In order to find solutions for the environmental problems caused by packaging and packaging waste and also to guarantee the proper functioning of the intra-Community market by removing commercial barriers arising from unharmonised national legislation, Directive 94/62/EC of the European Parliament and Council was approved. This norm replaces Directive 85/339/EEC of the Council, relating to packaging for beverages. The latter's principal shortcomings were, on the one hand its restricted character, as it was limited to a single type of container, those for consumable liquids, which constitute only a small percentage of the total of urban waste, and on the other, the great leeway allowed to member states in bringing it into national legal frameworks [30] .
Directive 94/62/EC is built around three priorities: first, prevention; second, reuse, recycling and other forms of recovery; and third, safe disposal of non-recoverable residues. Transfer of the Community Directive into Spanish legislation led to approval of Law 11/97, of 24 April 1997, on packaging and packaging waste [31] . The quantifiable objectives imposed by this legislation in terms of minima and maxima to be met before July 2001 were:
• Recovery of between 50% and 65% by weight of waste packaging generated • Recycling of between 25% and 45% by weight of waste packaging, with a minimum of 15% for each material
• Reduction by at least 10% of the total weight of waste packaging generated [32].
Organisational and logistic systems for managing packaging and packaging waste
In order to reach the objectives established for recycling and recovery, Law 11/97 sets out and gives guidelines for two possible alternative systems for managing waste. The first, known as Deposit, return and refund, is established as obligatory if agents are not voluntarily integrated into the second system, termed an Integrated packaging waste and used packaging management system (IMS). The basic idea is that every piece of packaging sold in Spain must belong to one of these two systems [33] , although there are a number of exclusions such as those relating to reusable containers (for beer, soft drinks and mineral water). In their case, the packer, bottler or canner is required to hand them over to a collection and recovery centre only when the packaging item has ceased to be in reusable condition. This system for reuse has its origins in two ministerial orders [34] regulating its operation and has achieved a significant development in the catering trade, but this aspect is not an object in this paper [35].
Deposit, return and refund system
Under this system, packers and sellers of the packed products are obliged to charge a given amount by way of deposit on each item sold, and also to use a specific identifying symbol, both aspects being established by the Order of the Spanish Ministry of the Environment of 27 April 1998. These economic agents, packagers and sellers, must also repay the deposit charged to customers when the latter return the item, with no right to refuse to accept it, if it is of a format and make sold by them, unless there is an arrangement for precise identification of their items and the one being presented for refund does not match this identification. Finally, the last holder of the item must hand it over for reuse, or, where applicable, to an authorised collecting, recycling or recovery operator.
Integrated packaging waste and used packaging management system
As opposed to the deposit, return and refund system, conceived in principle as an obligatory arrangement, there is an alternative for packers and sellers of packed products, which is participation in an integrated management system. An integrated management system, with a geographically defined area of application, is constituted as a non-profit incorporated body by the economic agents belonging to the sectors involved, but not including government or consumers. Funding for the system is obtained from the packers [36] through a levy fixed individually for each type of package. This money is used to compensate the authorities for the extra costs arising from the selective waste collection needed to allow later recycling or some other form of recovery. Firms joining this system are authorised to use on their packaging a symbol indicating they belong to this arrangement, known as the green dot, and this exempts them from the deposit, return and refund system previously described.
Comparative efficiency of the two systems
The deposit system presupposes a multiplication of transactions among the agents along the chain of production, these taking place not just downstream as the product moves towards the end user, but also upstream as consumers return packaging for recovery. The increased number of transactions implies a loss of efficiency, and to this is added the need to invest in the physical space necessary for storage of empties on their return journey. In view of the frequency of such transactions, it becomes advisable to replace one-to-one relations between independent economic agents with a centralised organisation in which all the agents involved participate. In other words, the setting up of an IMS reduces the number of transactions and permits specialisation in functions, although for this it is necessary to attain integrated management systems capable of reaching a size and extent ensuring the achievement of economies of scale and range. In principle, it would be possible to think along the lines of creating a management system for each of the packaging materials used and for each of the Spanish Autonomous Communities, but this in turn would involve a larger number of transactions and an increase in the management costs. It should be borne in mind that many packing companies use containers of various materials, which would oblige them to belong to all the appropriate integrated systems (or for compensation arrangements to be put in place between them whenever one of them took care of handling a container linked to an affiliate of some other association), and moreover a great many of the packing, canning and bottling firms compete at a national level, so that there should be the best possible fit between the sphere of operations of the firms and that of the integrated management systems.
Furthermore, the bigger the number of IMSs, the larger the number of contacts and negotiations there will have to be between the systems and the authorities, relating principally to the concession of authorisations for the systems on the part of the Autonomous Communities and the signing of collaboration agreements with local bodies to arrange for selective collection and transport to recycling or recovery centres of the packaging waste.
In consequence, to ensure efficient solutions through the design of integrated management systems it is necessary to keep their number sufficiently small so as to gain the advantages of an optimum size, reducing transaction costs and providing quality integrated packaging waste management services to the businesses and public authorities involved.
Solution adopted in Spain: integrated management systems (Ecoembes and Ecovidrio)
Once legislative intervention had occurred, the economic agents in Spain adopted a clear stance in preference for the creation of integrated management systems rather than deposit, return and refund systems. As a result, two nationwide integrated management systems of relevance were created, in which producers of raw materials and packaging, packers, bottlers, canners, importers of ready-packed products, distributors and recovery firms all participate. The explanation for this result is to be found both in the legal requirements and the willingness of the agents involved to implement them and in the savings to which this approach leads. On these lines, glass manufacturers had already developed a system for selective collection of glass containers, spurred on by the possibility of achieving production efficiencies, in the sense that glass constitutes an input, which because of previously having gone through a production process, is in a purer state, permits higher utilisation rates and savings in energy use in kilns, while simultaneously prolonging the economic life of certain basic assets in the producer industries. It is clear that regulatory intervention in the activities of prevention, reuse and recovery with the objective of cutting down on negative externalities has given an impulse for greater development and installation of an organisational and logistical system for managing packaging and packaging waste. However, it is no less true that these activities in themselves bring about greater internal efficiency [38, 39] in the glass container industry. In consequence, it may be stated that for the glass sector the industry, partly on its own initiative and partly in order to fulfil the regulatory norms from time to time imposed [40] , has run ahead of the requirements of the new environmental legislation on packaging, through having designed and put into operation a selective collection and recycling network set up by ANFEVI (Asociación nacional de fabricantes de envases de vidrio [National Association of Glass Container Manufacturers]) [41] .
It is also appropriate to mention the efforts to promote recycling systems that have been undertaken by firms using packaging materials other than glass, although their development has not been so striking as in the case of the latter, principally for economic reasons.
Ecoembes was set up in November 1996 as a non-profit limited company, with the aim of designing and running an integrated management system. This company is the larger of the two [42], as measured in quantities handled, and its sphere of operations covers all packaging materials except glass, which is the preserve of Ecovidrio. These two enterprises share the same general mission, which is to comply with the objectives stated in Law 11/97 of April 1997 concerning packaging and packaging waste and differ only in:
• the stated aim of the IMS each runs • the main origin of their members (firms with greater connections to glass packaging will belong to Ecovidrio, those principally involved with other types of materials form the shareholder base for Ecoembes).
The contractual relationship of these businesses with their members is characterised by not exempting any of them from the principle of joint responsibility in fulfilling the objectives set, even though there may be distinct categories of members and these may be from different parts of the lifecycle of the packaging within each category.
Organisational design: accords
From the overview offered it is clear that the new legislation of necessity involves changes in the conduct of the various economic agents affected so as to reach the environmental targets envisaged. Moreover, these changes are characterised by bringing in a large number of firms (packers, bottlers, canners, importers, trade distributors, raw material producers, packaging manufacturers and recyclers) as well as public bodies (Autonomous Communities, Local Government and the Ministry of the Environment), which increases their complexity and renders any harmonisation of interests difficult, as these do not always coincide. There is thus a need to come up with cooperative solutions capable of integrating different objectives through a system of voluntarily adopted accords, whose ultimate goal must be fulfilment of the new legislation while simultaneously finding organisationally efficient solutions.
As detailed in Figure 4 , three types of agreement developed in Spain can be considered the consequence of setting in train of the two integrated management systems described above: those governing relations between each of the two IMSs (Ecoembes and Ecovidrio) and packing and importing firms, those covering the relationships of Ecoembes and Ecovidrio with local government or the Autonomous Communities, and those regulating collaboration between Ecoembes and Ecovidrio.
• Accords linking Ecoembes and Ecovidrio with packers and importers put in place a contractual relationship through which the two IMSs permit packers and importers incorporated into their respective management systems to use the Green Dot symbol, and commit themselves to manage provision of packaging waste recovery services in exchange for a financial contribution intended to fund the system [43] . This relationship can be described as an agency arrangement whereby Ecoembes and Ecovidrio become agents for the packing and importing firms, who are the principals in the relationship and delegate to the two bodies the management of services for the recovery of packaging waste. They are thus instrumental non-profit bodies, whose members are also their customers [44] . In consequence, they may be characterised as mutual-interest non-profit-making organisations, as they have been constituted solely to satisfy their members' requirements in environmental matters. The setting up of these bodies can also be interpreted as a cooperation agreement, whereby a group of firms associate to create a new entity legally independent of them. On that basis the accord can be seen as a joint venture, where congruent objectives and the need to respond to the legal requirements justify their establishment, with the intention of reaching a size sufficient to reduce the transaction costs and allow the exploitation of possible economies of scale and range [45] . • Secondly, Ecoembes and Ecovidrio make agreements with local government and Autonomous Communities for selective management of packing wastes. This sort of accord can be defined as subcontracting agreements (vertical accords). In them, Ecoembes and Ecovidrio, principals in the relationship, come to an agreement with the local body or Autonomous Community as agent so that the latter will take on the job of selective collection of packing waste and used packaging close to the homes of consumers and then transfer it to treatment, or, where appropriate, recycling or recovery centres which belong to the integrated system. In exchange, Ecoembes and Ecovidrio give a commitment to cover the difference in costs between the normal system of collection, transport and treatment of rubbish and solid waste at a controlled tip and those arising from an integrated management system. In this sense, the two IMSs perform a task as financial intermediaries between each member firm and the local or regional authorities. The effectiveness of this kind of agreement grows as these authorities create consortia capable of handling solid urban waste, as on the one hand a minimum efficient size for the activity is reached and on the other the transaction costs regulated by this type of accord are reduced.
• Finally, Figure 5 outlines the collaboration agreement between Ecoembes and Ecovidrio. This horizontal accord regulates the relationship between the two integrated management systems that have developed in Spain. It is an agreement between two bodies of similar standing or rank and has as its general aim to encourage fulfilment of the law on packaging and packaging waste. This agreement covers the following points: coordination of the relations of the two IMSs with public institutions, definition and division of the sphere of operations of each of the IMSs, and finally collaboration over funding and commitments to share internal and external information. In respect of coordination of relations between the two IMSs and institutions, although both bodies recognise their independence from each other to act in their respective areas of competence, the accord notes that relations with the central government and with those of the Autonomous Communities should be based on coordination of the institutional links maintained by Ecoembes and Ecovidrio [46] . Such joint work concentrates on coordinated actions towards the Autonomous Communities to achieve a geographical share out of zones of operation, to participate in the drawing-up of a national programme for packaging waste and used packaging and to advise the respective communities in a coordinated way on the design of plans for waste management. This coordination avoids duplication of effort and reduces the costs relating to these matters.
With regard to the sphere of operations, the accord delimits the field of activity for each Integrated Management System, or to put it simply, the market is divided up as a function of packaging type. Thus, Ecovidrio is to have as its area of actions everything relating to glass containers and Ecoembes is to be responsible for all other types of packaging. However, by virtue of the agreement subscribed to by the two systems, an enterprise belonging to Ecovidrio which uses other types of packaging is permitted to assign them to Ecovidrio, subject to the agreements for financial collaboration and fund transfers described below, and vice versa. Furthermore, the accord lays down that the network of containers intended for collecting glass, items of packaging that fall under the control of Ecoembes will be accepted, as well as those directly assigned to Ecovidrio and the converse will apply in case of the network of bins designated for the collection of materials other than glass, which will accept, not just the packaging directly assigned to Ecoembes, but also items falling into the category handled by Ecovidrio. This formula for collaboration permits more efficient exploitation of specific assets, in the form of the networks of bins and containers provided for different types of packaging [47] , avoiding duplications that would obviously signify inefficiencies in the management of collections.
Agreements about use of the networks of containers require the presence of a financial accord. Through an agreement for financial collaboration, any funds obtained by Ecovidrio from its member businesses that come from packaging other than glass must be transferred to Ecoembes. In their turn any funds accruing to Ecoembes from enterprises that are its associates and are derived from glass containers are to be handed over to Ecovidrio ( Figure 6 ). This financial collaboration between equals gives rise to just two transactions instead of the multiple operations that would be necessary if there were no such collaborative link. It is maintained on the basis of a mutual obligation to inform about the origin of funds transferred.
Finally, the accord also regulates the obligations to communicate data and provide information, covering the following lines of action:
• both systems, whether individually or jointly, if this is deemed appropriate, will provide to the competent authorities the information needed to show the degree of compliance with the objectives required by the law and will request confirmation of this compliance
• both systems will participate in and finance proportionally the cost of informative actions of a general nature and those intended to encourage collaboration by the general public and by other economic actants in the processes of selective collection.
Results of the establishment of IMSs in Spain
The analysis of their quantitative environmental impact runs over a set of factors affecting the various companies concerned in different ways, depending on the part they play in the packaging management chain. On this point, it should be made clear that for some factors (number of companies affiliated, number of agreements signed, fulfilment of legal objectives, and so forth) the information available is extensive and consistent while for other features related to habits and behaviours among the population only very general lines can be appreciated. In any case, analysis of the information to hand does allow One initial form of impact of the environmental standards is reflected in the tendency to join on the part of enterprises which is made plain by the evolution in the number having signed the relevant contract to affiliate to the integrated management systems. In the case of the Ecoembes IMS, in 1997 the number of firms that had joined was 2,540, and further affiliations came rapidly, so that by the end of 2000 the figure had reached 11,178. For the Ecovidrio IMS the pattern is also of considerable growth, close to 60% between 1998 and 2001. It is plain that for both IMSs the response to the legal requirement has been to join up in significant numbers, with the Ecoembes IMS having the broader base ( Figure 7 ). On the other hand, it should be recalled that Ecovidrio inherited the advances in glass collection that derived from the formation of ANFEVI in the early 1980s. The degree of affiliation of businesses to the IMSs by sectors of activity is shown in Figure 8 , with a large number of firms from the wine-bottling trade being a noteworthy feature for Ecovidrio and for Ecoembes the strong presence of businesses from the food and drink industry.
A second manifestation of the impact of the norms and of the effectiveness of the setting up and operation of the IMSs is reflected in the change and strong growth in the number of framework conventions signed with the autonomous governments and of collaboration accords with local bodies (Figure 9 ). This indicator shows active behaviour and interest in complying with the legal requirements, both on the part of the various levels of government and on that of the two IMSs. Although the starting point in 1998 was a small number of conventions (14 for the Ecoembes sphere of operations and eight for Ecovidrio), forecasts are of around 95 in 2001 for both IMSs, indicating a similar geographical and population coverage for both systems and reflecting noteworthy growth. Finally, it is possible to observe the impact that the setting up of the IMSs is having in respect of protection of the environment. On this point, recycling of glass items through Ecovidrio that have come from containers and bins has gone up, rising from a recovery rate of 17.27% in 1998 to 21.48% in 2000, and this percentage climbs to 31.3% if one includes waste glass from bottling plants and collection from large sources such as schools and supermarkets. In the case of Ecoembes, the average recycling level was 4.8% in 1998 but rose to 23.8% in 2000, while the recovery of energy went up from 9.1% to 16.4% over the same period. Thus, in relative terms it is the increase in the contribution by Ecoembes to waste recovery in Spain that stands out most (Figure 10 ). The figures available relating to recycling rates by materials ( Figure 11 ) and the efforts being made to reduce the weight of packaging items lead to foreseeable compliance with the legal minima established and give well-founded expectations for continued improvements in the treatment of packaging and packaging waste in Spain.
Conclusions
The analysis carried out makes clear what influence stakeholders in environmental management can have, the quantitative importance of non-reusable packaging and waste arising from it in Spain (plastics, glass, steel, aluminium, wood, paper or cardboard) and the environmental problems and ecological consequences they have over their lifecycle. It was in response to this pressure and with the aim of reducing environmental impacts that Directive 94/62/EC European Parliament and Council was approved, as was the incorporation of this community directive into Spanish legislation through Law 11/97, introducing major changes in the competitive surroundings of the businesses affected.
The law basically envisages two options or waste management systems: a deposit, return and refund system or an integrated packaging waste and used packaging management system (IMS). Comparative analysis of the efficiency of these two systems permits the conclusion that the advantages lie with integrated management systems, in view of the inefficiencies the first type offers both because of the multiplication of transactions and as a consequence of the investments in physical space needed for storage of packaging on its return route.
Preference for IMSs requires an organisational design capable of offering integrated services to businesses (presence throughout the nation and coverage for all types of packaging) and an optimum size able to take advantage of economies of scale and range. To put it in other words, as the basic function of IMSs consists of serving as intermediates or a shared nexus between packing companies and public institutions, an excessive fragmentation, whether by materials or by territorial limitations, would bring with it a loss of efficiency due to the duplication of investments and an increase in the total number of transactions. The solution adopted in Spain, involving the setting up of just two IMSs, Ecovidrio (for glass containers) and Ecoembes (for all other packaging) has contributed to the achievement of targets for efficiency and integrated services for firms. To make this solution work it has been necessary to establish a collaboration agreement between the two systems, permitting companies to subscribe to a single system even if they use more than one type of packaging material for distributing their products.
This article concludes with an analysis of various quantitative indicators for the results achieved through the establishment of the IMSs from the early months of 1998, when the new legal requirements came into force. On this point, a high level of efficiency can be noted, demonstrated by the striking increases in the number of firms incorporated into the IMSs, the wide territorial and population coverage attained and the favourable evolution of the rates of recycling and recovery of the various packaging materials used. 
